The macrophage-induced gene (mig) of Mycobacterium avium encodes a medium-chain acyl-coenzyme A synthetase.
The macrophage-induced gene (mig) of Mycobacterium avium has been associated with virulence, but the functions of the gene product were still unknown. Here we have characterized the Mig protein by biochemical methods. A plasmid with a histidine-tagged fusion protein was constructed for expression in Escherichia coli. Mig was detected as a 60 kDa protein after expression and purification of the recombinant gene product. The sequence of the fusion gene and of the parent gene in M. avium were reexamined. This confirmed that the mig gene encodes a 550 amino acid protein (58 kDa) instead of a 295 amino acid protein (30 kDa) as predicted before. The 550 amino acid Mig exhibits a high degree of homology to bacterial acyl-CoA synthetases. Two artificial 30 kDa derivatives of Mig were expressed and purified as histidine-tagged fusion proteins in E. coli. These proteins and the 58.6 kDa histidine-tagged Mig protein were analysed for activity with an acyl-CoA synthetase assay. Among the three investigated proteins, only the 58.6 kDa Mig exhibited detectable activity as an acyl-CoA synthetase (EC 6.2.1.3) with saturated medium-chain fatty acids, unsaturated long-chain fatty acid and some aromatic carbon acids as substrates. Enzymatic activity could be inhibited by 2-hydroxydodecanoic acid, a typical inhibitor of medium-chain acyl-CoA synthetases. We postulate a novel medium-chain acyl-CoA synthetase motif. We have investigated the biochemical properties of Mig and suggest that this enzyme is involved in the metabolism of fatty acid during mycobacterial survival in macrophages.